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(54) HIGH-SENSmVITY INFRARED DETECTOR AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high- 
sensitivity infrared detector that can be manufactured 
relatively easily and has a high infrared absorption rate, 
and its manufacturing method. 
SOLUTION: This high-sensitivity infrared detector is 

provided with an infrared detection part for providing ^k5%v 
electric output according to temperature increase by the 
incidence of infrared rays, a pair of first and second ' 
electrodes for taking out the output, an infrared 
absorption part that is provided at the infrared light „' 
reception surface side of the infrared detection part. v 
The infrared absorption part contains a metal sulfide. 
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(54) mw<o%m mmmn-mmmm^^n^mmm 

(57) mm] 




i ] #a*© am k ± ^ ?as±#(c ± 9 «^ 

i-fc*©-#o»ij3J;t«B2«it, mf!E#^*S$tH 
mWt>, «*fcK*#£©*flS*, sy^A'Tfcfcttsy 

^^itt, ^feti^-a^©?^^ *x*fc 

[|»**3] ±e*fl#»*a&H:, &*©flMb*i» 
fl*o»&«TJ48: i £#Nt£1-3ft*« 1 1> b< tt 

[Mtf4] ±e#*MMftffl«r±, «i*s±i**2* 
*©njfcE«£it, ±fE^^SKiiX$tt#MSg3fe«© 

» i «i±fc»<a* *l5 c i t -f 5«*« i ~ 3 

[W#K5] ±ea^fttt«i*i«Ii:©ni]fc, 

*m-c* 3 r t i 1-s m#* 4 £»*©*«&$ 

[ff*18] *2«*±lc*2©*0#K*l»«rJMi 
1"3 C t *Wi 1 1"3 «*« 4 £eft<offi«£$**flk 

»©#*MSa#*©*ffi*s J: WHtfc* ft1"3 Jcffiic^ 

BK»j«S*iS r t 1-3111*51 1 ~ 3 ©v>1**l 

a»K:|»©il5^#*MIM*Wsire-. 

[St*JS 10] Ml «i©«tB5tt, ftftsfrfc ? S y * 
* Tft SfitffttK**?- Sit *1«t 1 1" 5 M*g 9 
B*©i«^**IM*ffl**. 

[W*« 1 1 ] ±%MftB®®.nom £ HU ±!B#fl- 
»fftffi«©ff*© 1 0%«TT-&3 r t Sr#fflCt1-5tt 
*JS4 t> b< tt 9 £l»©iftttfe6t*#&tti*?. 

«Bi-*****MI©**© 1 / 8 £Lh©*t £©B0iS£ 
*1"3 r t 4 1" Sflt&H 1 I0eft©tttft$*ll 

mm*. 

[H*«13] ±B*^J||l»R«©#^MI«3feffi{c33 
(t3±l5[H](a©3p^»(4 % *ffl1v<*#*l*©ttfi© 



l/4t»*>*r fc*#ft&1-3Wf**l 2HEft©i«ll 
[»*Jj(14] ±!E^iSMfcffl^©*^Sift§ftfli|©iS 

sit, a^»ii«fca»Lfc#^©#«E»*iB£ 

3W#Bl 2 KIEiiOflSJBJEa^HStfftWit^. 
[Hf&g 1 5 ] M&g 1-14 ©V vf*UJ»fcB*©i« 
«***MI* WSlt^ ^ . tff«**MMft ffl** *<H*1- 3 
£IH*s J: trtdEffllB fcfc tti1" 3 -#©«#¥« 

iBa^e>nuTsafi§^3 r t *^at 1-3 

WWW 1 6 ] #**©7Jtfc <t S»*±#fc ± 9 « 

^ftw**js«i-3*m-c*«*«*iitti-3xe 

HfEBAftSStOWI-fc *©-*f©« lXWSS 2 
*IWEaHE©#l«rt-5*B5lc»J*1-8ISt, «WESffi 

^1-5Xgt ^tf r t ^#mt1-3««*^^ 

[f»*«l 7] ±E**M»»iRJi*»*1-3iatt» ± 

BffE^sa^icsftMa^igi-xgt ^-^trr t 

t1"3»**l 6 icE«©«^**^ttffl^©«5g 

m 

[ft*« 1 s ] ±mmimm\z ± 9 ±iB^M«s©g 

«Jifc©*^*fls*«rJBj*T3 ^ fc «r#^i1-3M* 
fll 7{c|E*©»«#^^ffl^©«S5tm 

[M*4 1 9 ] ±G3&mmtom *w*m-t 3 xe», 

±E3ES©**mS36«©*ifiK:Rrjfc* 1 mm±i^ 

±-o-cBw$n3» i m^©«^ic«<b*aa&Jig t-c^ 

1 «i©-»K±IBj!^MSl»JWi £^$1-3 Xg fc Sr-^ 
tr - t *<*«t 1-3»*« 1 6 £iBm©i«$«#fl#& 
HflW©iBtoM& 

M2 0] JJB^^^-Vtt, •fl*fe9S 

g#^i»^ffl*^©«5t*ffio 
[|f*3S 2 1 ] «ftlc*f Lrjgtt*©fiv^M*f»t? 

<ts* i ««fr±ea£«©s*Mi«#«©*ffi©* i 
*t»j*i-*xat» «flsfc»L-csH±*©iisvvtm-c 

43^«K*±IB£fi©*#MSS3lE«©«iii©SB 2« 

{fc U-C±fl2*^»»iWi ^^1" 3 IS t ttstt i t & 
W»fc1-5I»**1 6 }cfE^©^«*^H^ffi^© 

[RM2 2] ±|SS«©#^ISg3fcffi}-Baa^^3 
K 1 «B±K*fl:K» L-C?Stta©ffiv^T?/j:3^ y 

at* 3 xe t , ffift^ac i 9 «fiE^«»m&K{b 
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& 

[111*:* 2 3 ] JiG&MKKtt, X£K*& t L < it 
y * y y ^[c ± 9 J8f& £ ft3 C 4 & MR t -f 5 

©iM^JMMfcffi^©!****. 
[ft** 2 5 ] ±BA*«W«r»iai-S iStt, ** 

»dM"5lS*^tfit*«f«tt-f*lll3»«l 7, 2 1 
[0 0 0 1] 

[0 0 0 2] 

nftfcflfcSEifcU fid ±ot4 life < « 

iv^$£*LTV^fc*±fE©fij?f&&#^<)£ 
[0 0 0 3] Ma#MMH^«UfKtt. #**k*i 

fc 0 B^&HtiMR&tt 1 0-2 06 2 30^ 

a, ««^**ftffi**fc*©a^ffiteovvrB« 

HI 7i^"f lftv^i/!?A§© 
*Bf*tW-CftS*«lPi:, -#©*l««2P*s < fctf 

•rs*^m!RiR#6PiftjMfrr5. 

[0 0 0 4] £©#0#ttffl*?lc:fevvcH;, WCfK: 

*m i -rs*m-e* 2 «s 4 p*»jw e c t 
1 vx®m& < m 2 wreRa u bmsi ufc* 



[0 0 0 5] 

D x M^j*«©«It*f*IHHt*o-CV^fc. 
[0 0 0 6] ±EKHijRK:«*r»Siifct> 

[0 0 0 7] 

[^M^#ft-rsfcje)©#^] Mf:ftgu©»wH:, 

*i.fct8&2«Ifc. »^HUfttti«©»^»S%jfi«iz:K 
itxas t UTAJUitfliWftflWr S - 1 fc J: D » #*M*R 
[0 008] M*^ 2 ©f&Wi4, If 1 }C|B«©ft^ 

■efcS,, tjxfcB, «E»©*-et>llfe^-e#^«S®ii5i 

[0 0 0 9] »*qi3©38Mtt, BI*«ltU<{i2K 

&mv>mm t wmnm&ifo-zte 5 £ * * #m t -t-s 
t>©-e&5„ t©»^t±, mimbmmnm-zmn-B 

KJK^A s S*S©^ i;fte>©?!-a-^£-f 5 
«©5iii|X#ttSr*J«1-5 r t 5„ 

[0010] IS^354 ©^BJ(4, ft*« 1 ~ 3 ©V^-ft^ 

«rt»i*J:tJ { «2«i©ll»!:EllSJv »^lft!R«« 
-r5t>©T?fci9, ^M©i«**ayM»*W*f©J:!i 

[0011] m*m5 (Dmwte, mmm4 tctemnim 

«*«««lij* : ffc*sv>r, #^-»iRa5i»lSffii: 
©Pi fcSWbKS* LTSt4*©#;v vm-Cb % * y -IrJi £ 
*f 3ri&#@i£-r3t>©-T?;fc;5o «fttt#HMd*s 
v^#*l«K*l*©AJWtfl3**»j*i-5»^l::, »l 
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[0 0 12] M#g6©«Htt, M#g4£IB«©i«SA 
[0 0 13] 1»#«7©3S«H:, ft#g4£ett©fl«i 

fcw-©*mTtofi£fc -© 

©«iBlg*««Hfr*-5 E t 5o 
[0 0 14] m#g8©8Htt. M««4lC|B«t(09Uf 

aatfM*ftffi**fc*s^T, #2«I±K:*2©##|* 

mtiLnzfkmi-z>zt*¥fmk-rz>i><DX'hz 0 i©# 

[0 0 15] M#fi9©&Htt, ffjfcJf l~3©Wf;H 

tt$ 1 Sffi(c$£g= L-T&B-T * i 5 fc***ftlfttti»©* 
fl*S#«©*iii $ ft 3 r. t i -T 8 % ©t? 

[ooi6] w*«i o©^bj«, m&m9icmifc<Dm 
t7?y^t* s«^M**-r s r t t-rs 
«ftiB±fc«ffii- a r t #■<•* s i 1 t> k, ***ttttt 

[0 0 17] |g*«l l©3S9!tt, IS*«4tL<i49 

©J?$*s*^i8HfetiJg|5©J5^©l 0%&>TX>&>ZZh%: 
#mt-f-5 *>©■?& <9s **©»**#** <fto-Ofc 
«ttSrffiTS*Srtft<, Sfl#©»JK*fc|fa±3* 

[0018] ffsJiJg 1 2 ©»«», ft** 1 CGtt©ffi 
©MifiSr^rrSitSr^t-rstW-e&S. jt^t-MtR 

So 

[0 0 19] MfjftSl 3©*Wtt, Mt*«l 2 tie*© 



ft©l/4-efe5rt^#jSi-f5%©t?fe l 9, #*jR 
©^*fc»*T#*M»©Kifc**l«l±S*a±-e#* 

[0 0 2 0] ft&S 1 4 ©»W tt, M&« 1 2 iC|E^W 

M*#«#*aj|^fc*svvr, $*jtttttttt©£** 
g*«©*B(i, *^M»»«UI*jSiiLfc*#MI©#fi 

t©T»*"), *0#tttfj«*a»Lfc**t. 

[0 0 2 1] flf#g 1 5 ©fSWri. itt®**0-i&ltfeajifi 

*W*?*JR»-r5ffilH*5J;Wi©ffiMK:55ffl-r5-*f 
#*MMftffl#fHU 

oTfiWS^tWD* *»w©*^m*m*^©tt 

[0 0 2 2] Ifcfcgl 6©»Wtt» 

<D% l St^m 2 m«rra©#N-t8*Bltt*j&t-3X 
S t , 3ttE©*^l#S*»«K AJROStft* fc£t? 

[0 0 2 3] flt&g 1 7 ©»W tt, tt^fi 1 6 (C|B*© 

i*s*«*««*asl^^©»5it*ife^^l*s^^r. st^RsuK 

■MMWCIiBHU £«©*^»S^ffi«^^JS» 
Sr^fifel" 5 IS t , ^S«icffi<b«ia*ffii-lS 1 1 
^tfCt«r#®i-r5t>©t?fc§„ i©*ffifcJ;tbfS, 

^iwaift«ii*i-5*m©wi, *fls«ka©*fmste 

[0 0 24] Sf#£ 1 8 ©|SK«, SS*^ 1 7 tia«© 

s^«*^«l^fcB^©l^^&lc^ov^T, mt&mK 
± !> ^jM«©«*JiK©**ii«ft«*»jai-s r t 

Srfl#«i:1-Sfe©-efe!9, mffi?r«^1-5W»©«ft-& 

[0 0 2 5] H*^ 1 9 ©^BJ(4 % 1 6 (ClB«© 

■ *»|jWSiatt, *«©*^«S3I6«©*1BK»* 

^<*-Vte£oT«ffl£ftS*l«©*#fc«fc*k 
aSrifeb-C, Sl«E©-«^^l»!»iR«fr^i-S 



9 , * l JW»K**MWMiUiofe»«)All 

fflicj:?). BfB©««fca^BM^fc*AEiB*flH-5 
[0 0 2 6] ft 2 0 ©3SHf±, H#S 1 9 fclS«© 

©T?*>9, i^I&MITL*:*, ^W-ytL 
UfclMtW-fe 9 5 v V * fc^©* i 

[0 0 2 7] M*!K2 1 ©38HH:, Ht*« 1 6 KlSfc© 

Tffittftofiv^jwm-cfta* i an&ss©*** 

&JS«M£ffi{fc; L-C±E*^M»8MiUi «r»J*i" 3 IS £ 
fi©ffiv^JSW$-C|g 1 ItfcfcJ&Jfc-f * - iT?^*^ 

[0 0 2 8] ffi&m 2 2 ©38WJ*, 1 6 fCfEi$© 

*©ev>$wx?«a^y'V»*»dc-raiai, 
Ji±K4Ejii«it*»d«-a ist , «{b^ati a <o &m 

«KSr«fl:L-C*^l»»iD«iSr»*i-*Iiei Sr^tf r. 
i «*©2*«*©fiT £#Ji1-5 r. t it < mmm 

[0 0 2 9] »*«2 3©S§W4, tfrjjfcSl 7, 2 1*3 

[0030] fg*« 2 4 ©»wri, fNH i e kibr© 

IS fcB&fcf-S ISW:, i 9 SttflBSStfr*- 

3^*^©*M*#riH-«:DBfc*tf = <t 
■fat* ©"<?**. $MlfllWt45SSfflfB« 
ItfcoTt^ #^i&K«i©«E£*fl#©#«Klt 

Z&Z. S*S©fc-Ha-4IHi0ift?mttA< nft-rs E i 



[0 0 3 1]»#*2 5©»WB:» t*)ll7, 2 1*3 

.fctf 2 2«vvfii^BttowUH^I4M[tHR?oS 
5g77*£tc*5V^ 4tMWft»ja-f 5IStt, *#Mt 

■T5IiS*^tf^iftW«ti-*'t>©-C*S. Z(DW& 

£Etem»&Bflfltf^£ti<3©^ **M»»iR**IrI 
[0 0 3 2] 

^fiot, *^w^fS^f-st>©-eFi*v\ 
(sum i ) %»fi i ©#*MMftffi** ft, m i s^-r 

*ft»»pr 5*^MWftfflJi lot, *©*ftttHtfj*JR 
9 Bi-fc»©-#©±«11«2 0»J:trF»«ffi2 5 
fc, **M(S3fc«©±»«i2 0±lcKttfetb5*^il» 

KlR®3 0i^*«i-5o 

[0 0 3 3] 1 0 i VX (4, L i 

Ta0 3 tPZT (S^a ^©"fe9 5 

y^^PVDF WPJMfct^Pf'V) *fc*J81-5 
itms. *#H8tfefflJl©*#-«U 
30-1 OO^mtaitS-tmS. 

[0 0 3 4] ±g|5®S 2 0 )Si.UTUW,m 2 5 £ LT 
f±, Au> Pt, N i C r *©*«£©&*tfm«r*ffl 

tf, o. o 3~o. 2^ma*t-t-srtds-e#5o 

[0 0 3 5] ^^iHKllX® 30t LT(4, «*fcf±ffl^ 
= y{rA^A©*ft*, ^*fc«^-a-^©«<bife^ 

*fctt^x^©aEft*t«ffli-*nt*t**, «*. 

tf, Ag a S*Cu a St«j«i-«ri:Wff*LV\ * 

fc, mft-m&um 3 0 «r±e bfc^m©«ft^ t mm 

<DM-&¥>), W?Lt£. Cu 2 0 + Cu 2 S^Ag 2 0 + Ag 2 

BMK*©«JIK»V^"C*©»^H:*il«U #^M*©K 

[0 0 3 6] *^«It2g 30OH$ (4, 
1 0©J¥^©1/1 0eiTt?&Srt^»*b<^ 
tf, 0.1~3nma*it5rk#f*5. #3PJ© 

i.3«©«ffli**»6ii'cv^6. ffl, Bifcisv^r 
B, #^»KiRB 3 0 &±§Bm«i 2 0 ±K©*»* UT 
v^8*» T««i2 5±i!:t>*««»*ai*Krtrf>Jt 

m%-zm<xi*, *«©isi±stt-eft<is«Ett , b*»r 
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[0 0 3 7] Sfc, BS2lCjj*1-J:5fc, ft^MR«Jl3 
0 »jK-f bt>±«1M2 0 C^ffifcR»t«i5«tt4< . 
3fa©«« (H2T?tt**») IC0*aVI#ft«Jl3O 

&mz*:% < -rs £ fc «c ± o j§g£ft±£*s r. fc #-e 

tS. *fc, *^«ltKS3 0©JSHiC±|f|5*^2 0© 

•m«»js»iasix50T?, c©«&Ba»si5 2 1 1 l 

Tffiffl LTffi©|Elj&fc IHK:ffiaH£©ffii*ftffiR$:«tt 
[00 38] #^i»KJDlS 3 o \c X %^Mk<o3MM 

fc J; 9 #«i!M2g-©#^©A#tl;£Wn£*-C* 
*»©»«I**[Sl±Stf5©-?*5. JWWSfctt, S3 

ic»f i 5 1, 3 o (Dmmmm-t^B 

R = (n 0 2 -n2 )/( 

[0 0 4 1] ^LT, tadi©fe5*ffi(<:fe^Tf±, 
(2) t?^$ti5J;5t', *T©m£i©*# ^icJ^Stt 

[0 0 4 2] 

[&2] 

n=y[( ar»2+bn2 )/(a + b)] (2) 

[0 0 4 3] iit^ " a" b" i±, ^rftm 

DDia©ULii:«©*gt?fc5 (TEig©^) . r©J;5 

So 

[0 0 4 4] ±BLfc;Mffl©#*a*tH**H:, 

S*M*©7Jtfc: A 5?ag±#(c J; 9 «*WftWA«r«ft 
■f-5*m-C4*a6KlO*J«flH-<5. JP 
7 0 v m©L i T a 0,¥*gife£K*ttft Lfc, 
[00 4 5] Ik^. 04 ( a ) id^i-J; 5 fc, 1 0 

■ 2 6«Wt8. ^Jt^fc^Ttt, J?^^)5 0 n 

m ©N i c r mmzm^mmci: <o Lx±$mm# 

±tfT»«*fcLfc. to. JC^KE#©ftfc»)fc^<s'^ 

[0 0 4 6] &fc, 04 (b) fc^i 5 fc, 
3fe«©±g|$«£2 0©Jcffifc I b-£tc}*VIUM<D&m 
ffl&3 lttMtfS. *H*«K:*v^rtt, J¥£m 0 
0nm©*tttteJ^*K:J:"}f&«Lfc. ffl, X£ft 
*ofti>9 lex/*?* 9 ^if-AaMRfe*© 
PVDffi, &5^^^&o##fcJ;!9ftM»&£Jl^ 
LTfcftV\, PVDife*«ffl-r*»#Ht> P$©*J#tt 



1-5. m%ft-rz$tworftti)K m&x<Di/sm& 

£ £*Sfc*fc(2 i/8i 0LL©i*«5 ©Mfi^^l-5 
±«©±5ft*ffi!R«tt, *^»)R1© 

[0039] *fc, ±iB©[afl^^-r5^-, ma^ 

*t©sp*&JSJB P Sr&g iCl/4tt5it t 

v\ t/t^&mt-vfozRM • • to© 5 *>, umc 

i o **M»©s»*&»*.6 r fc T?£#i u-r#^mft 

!Wi3 0©**H»!RiR*t|f!I±S*6rt«J"Ct5. f 
ftbt.. fiSW*R»i, *a; U) ■WStiSiSfc, 2 

[0 0 4 0] 

[fci] 

n 0 2 + n2) (1) 

[0 0 4 7]ftl/^ 04 (c) fcisH - i 5 fc, ftJSSE 

tt 3 1 \z.mmm 3 uts^iskjrh 3 0 smart- 
$c<pfc 1 £iwjhh-« ztKxy mtexm&tfvitifi. 

[0 04 8] *ft«Ka», ^S*M3 1 ©ft«J|©»^ 

13 01^ 3fc^Wt3j@L*V^«©^ GftO. In 

«+*fc*>fcoT*^ftiWWtll»T?#6»:S OKI 
0.0 2,[imJ^±) •e^V^©-e > 0.2(imgl 
©J?^©^«»^3 1 %Ml&VX%<DWc%tl§<D%-mk-t 

itfxmm&toM 3 0 fc Lr^ti^-a-s r. i wet 5, 
r.©#g-fi, «E^bieaiKK-j-a«fl«I*®ircs, 
ttffl*hf-©*Bt«*t»*H-5it*-CtS. S5«i, ft 

*Hftf*©-e. ±»«i©i»«*©fiTS*Sit4< 
#^I-»HXS 3 0 r fc 5o 

[0 0 4 9] ±|BUfc^^£^i:*3V^-Ci4, ftM«3 1 & 
WMfc LTftJW(Eft*-C45*^M(l»JRJi 3 0 Ltc 
UK I b*fc»VIII»Eft«©*^b««****M*SKt 
Ho±*J1Mi2 0O«BifR:«(W*L'C'bAv\ ft 

s«ft^f4ft«©«ft®a^ftM*ft#i»^©«i^ ± 
©^ffiic^*-rs c fc MHM-8tO'CB4v\ 

[0 0 5 0] #e>tLfc#^^)RS3 0©^ffi(C[H]|£!,& 
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««WJi3 0«>«iB«HHIrt-8. *fc, H5KS*-*\fc 

Jifc##*bv\ fMtBlioo^SE:j3lt5#I 
Rifle: ± g , 3^jft!ftJ|zj| 3 0 £3Sig Lfc***fc3Ws 

© J; 5 ftifil Ufc*^«t>»*ft < ftiR-C* So DflCi 

httsvic j: 9 ftH-mmm i o vmmzuwfc-tz z. 

J: 9 *F 8 ffl1*WHWniMHI LT#rtlWfttti 
[0 0 5 1] jpftftRKJI 3 0 *JIKBIMIf*;*^y * y 

:tfafeK£*S r. £ i- J: 9 #fl-l£TOJi 3 0 ©affifcPDiDi 

DABS, #SS»3»**lItti-«©fca*«n»*)5. * 
©€> 3«*fllRJ|ZJI©£jft£: IHi&©#j« SrlSIWfMT 5 C 

[0 0 5 2] Sfc, ^tfU^Ofrftl8**&KJ:9£ 
fS-TSS^Hu 8 7 icS-T -t 5 ic, flS©©JE;*J&#©T 

5o £M«#*#lft«LT4SAIlK3 2M:, 
3, r©*jSSr«^ra»^W:, £JMt3 2 

[0 0 5 3] jKKIOSC-C, Emczrrf ±ffim 
@20 3 o £©Wfc*flsfc#L-ciStt* 

J5fi^t45^!) 4 0 *Krt5 £ fc t>#* U 
v\ £©#G-H\ «HbfcJ:5±««K2 0©*«*©* 

fl:3*3i§£\ «ftR*©Sttf«wPirJiK:J:o"CJh» 
b*is©T?*Ji©»*«r»*A<««ii-arta»-c# 
5, r©«t5tii, +■©»«», 

fiTS*«ri*< BfM©ff^©#^itl!K)R® 3 0 Srf^ 
^•f-S©f:i#a-efe5o 
[0 0 5 4] ^JJ-fJitUr, 08;itf, P t. An, h 

opt> au, h%w±&mmm*±.nwmnT&®. 

L-fc 9 , ±»HI«l«t5fllfi UPt^Au^ 



[ o o 5 5 ] si 9 Ewti 5 fttMm&m 3 

0 t*a«&ttiJi i o <Dm<D±.&nmzmwmm&mm 

2 3 t-f 5 r 1 t>0* LV\ SM^SttSffi2 3 t L"t 
*>SV^Ht*iib©*^iMt**ft46ffl-f-5ri:*-C 

**M»KiWi©**S:»<-e#, **©*»*&* 

[0 0 5 6] ±|ELfcJ;5(-iSffi*5J;0 : JS^tt&^±§ 
*fc«WMM<kaslHPtt, *^iH©P^iRicj;9#fcm^^ 

«©lRj±Sr^-r5ii^-ef £> 0 M^if, 010^ 
5 fc*H6*»*fc*DfcX# 5 0 laotMIi 
ffl*^ 1 *fSa*+5 - fc«s#*LV\ ■fftfct), S-&5 

os, o tmmnxfci&tsh, -«■© 

-CV^So i©^yyh5 2©^(CJ;9#^i»^ffi^ 

1 at»RUfc»*HBlctMW«©*Riv^"CV^. ^^ 

x« fc*^#*w^©f8^«Mftm*»-*fc»dM-* 

£fcas#*L^. H9f. »*5tt**M**HJi)KFl© 

(jR2%Ktfi) xmrnmcts^xte, min^t^m 

5o *1\ **M»©A»K:J:*ia«±#KJ:9*ft»ft 
111 (a) K^-rXol^ MM 1 0 ©±Bjo it/Tffi 

{c±sp«s 2oi Tgp*ffi 2 5 ■k^^^mm- 5o * 

^MftS3fe«©±f»«i2 0B:, tt^fc^C&JWIMIStt 

in (b) c^-r j; 5 ±3«^2o&«^-r 

5MtS«W 3 fe^tLT, ±gBmffi 2 0 ©g 

b^f s©« $ t fefc o r &mmmxft 5 
kks 3 0 5» ±«» ±trr»«i©»*«fc 
4JMW*9J*»jar 5 i t * < wfc*aaftfro -c#^ 

*K«iM 3 0 *©t?, **MMftffl*f-i*J: 
9 < IfifrfS r t 5o 
[0 0 5 7] ±|BHS«tt, ±SBaffi©*«SfC©^«£ 
^3SSrSL-C*^H^JRM3 0 t-f St>©-efe5AS, 
^M«fl*asA#ft*«tt&^rs»^W:, 0 1 2 



•fcfc 5 fc, &Jg«ft®^ftSS^#*i»®iUS 33& 

!R^^#1-5Sffi*#^i»!KitSlSSr#S r k»f*% So 

So *r, *^©<AJtR:J:*«flEJfc#KJ:9««&4 
Hi 3 (a) tCTF-f J: 5 fc, &K1 0©_hffi33.fctfTffi 
So #M*S3lfifll<o±«B««2 0W:, 8H>&ft2f©&JS 

So 

[0058] iifec, mi 3 (b) djp-r «t 5 1-, -©-t 

So mi 3 (c) fcijHM:5K:, r©±gpsg2 
0©«lHBfc*fl:«H13*iaSL-C, *KlO±fc±» 
W£ 2 0 SrWfiSc-fS^JiSrK-ft: L-CftS*0#®Wf 3 

o&j&fci-s, €-fbfea^> v^;>6o»*t5:t 

tcioT, HI 4 (a) K*i-J:5Hi, *Jtettfc#0# 
55<&B 3 0 ^©JlHfc±|fP«^2 0 ©JSW^« 

«ff 2 0 ± 9ffi©[@18§^ t ©ftftggRliiH U-CilSVMt 
gttfet«»T?#«A-Ct>#*bv\ W, HI 4 (b) fc 
jSi-±9K, 3 0*#U *©- 

mcmm-rz x 5 (c±«mi 2 0 ^mf±m^mkmm 

[0 0 5 9] ^^6 0SHJtffl-#-«ftb9K, »T©^ 

SefcaSwrH 14(a) ©ffitftttfltlti*? 1 &<ft*-rs 
it^-efSo *1\ 015 (a) ic^-fJ: 5 
iHtttiiS*«1-S£Sl 0©±ffi**#afiic^fc^« 

#cw-e, mi 5 (b) tea* 
t±5C> SKI 0OTlBKT«lt«2 6«ttjti-6t 
i fcfc. *K l o ©±Bt?^Jl«3 1 ©jamffiHttb 

«kaK#urfiv^**r4im'C**±»«i2 0 

Scfc, HI 5 (c) KSS+iSlc, ttft® 

a 3 s r. t x-mmm^n i-xM^mm^-r 

0 £*j&-fSo 

[0 0 6 0] ±|B*-m-*3V>T, 7* b W*. Y 



tttfoMM fc U-c^ffl-r S r fc as-c* S. rftfr 
*>, H l 6 J: 5 fc, **»fc#rtl*R«iJi 3 o * 

1-8****W*T- 1 £#s r. t #-e* s„ 
[0 0 6 1] «_k ^WcsSJMMftffi** #±1**© 

©af|fJi3Bi6»&MLbftV'>i5»tf»Jj::j3V^«*©aEX38 
J;t«kft*aPA:S H t #WtBT*>» £ fc tt» 5 *"Ct> ft 

[0 0 6 2] 

S&KttS r t-C#^»J!X^^^±$-Br-CftS^« 
©#0#*ffl**fc^1-5fc©-e*>9, %X£<omM 

fc«5gff(ciR^ L-c«^f s^i- J; 9 , #sttio£S© 
|ta±Sr^-rsct^^rtg^$)S. #^H®iR 

ji ©j?^&»< -rs n t s ± 5 fc«j**aun-*-a 

iifcioTa^MMftlil*^©*®*©**^^ * 

©*»tt©afc»*HS - 1 t-c* So 

[0 0 6 3] Sfc. JiELfcj«J8ft**HWft 
WJK^*«jti-S^Fffi*i8tti-5t>©Tf*>9, if^©^ 
SW^f-Cft S^M«(c:»ft^a«rJS UT^M*^Sr 

Jl®lt-e*rtt5t*ife©S fe45S**fl:*H5ci*Tf 
§S» c©J:5(-, #^i»^W*^©«© 

[0ffi©«5*ft^] 

im i ] imm<o% 1 aas«te*<5< ^g^^tu 

[BO 2] *»W©»l3at«K:iS<5<9J©il5««*#M(l 

[13] *««g*iiifc|!0ia&^5il5JM*««*a 
Jfrf©«B»*fi8Ht?*)S. 

[■4] (a) ~ (c) ft, «»no«lffikMK^ 

So 

[is] ^«^ffii-DflCi^-rssij©s«^» 
mmm* nwm mm -efcs . 

[17] «J|S»^ftS^«itxS?rffi^fcS®S* 
^«W^©«l&®fffiH-efcSo 



[EI 9 ] *Xm<D* 1 S6*«lc«^ < ftAfefeftftttttl 
[010] l SH6«KS<J< ftUHfcftlttt 

[Hill] (a) isitf (b) ft, #3§BJ©Jg2jlS#| 

[HI 2] ^nrofR29dfeM^a^<i*SJ^^t4fttt 
[Ell 3] (a) ~ (c) », #%91<0$3&M$!I££ 
3. 

[HI 4] (a) *S±t5 (b) |±, *3&W©»3SaS« 

[mi] 



fc«-5< K^«#^l»^ffl*^o«B&^«mt?fc5. 

[HI 5] (a) ~ (c) ft, *3§f?©fS3j|i5W£g 
[016] *mW<D% 3 SSEJS«|C*<J < 

[hi 7] ««oiRiai^MtftUiKfo^fr9tm 

»SHt?&S„ 

[^#©mw] 

1 **HMftfflJlHF- 
10 Sfl-iS&fflJi 

2 0 ±g|5«ffi 

2 5 TSBSSi 

3 0 *»«l!ftJKJI 




r 20. 





[El 7] 



[@9] 



[Ell] 




[015] 



mt 7] 
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